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3EX|3S-*l-g- ft A]!, o]<!\ ^ ^ 5*1 ^{OPTICAL WAVEGUIDE SHEET USING 

DISPLAY DEVICE AND METHOD FOR FABRICATING THEREOF AND DISPLAY DEVICE} 

S. 2^ ^S. ^HH ^tb * 7fl^£^t^-. 

^ SLtt tiVA>5l^ Si*}?}: 7fl^S.o]q-. 

<3^£| ^T^l* S-*ltb 7fl^S.°"|th 

£ 7^ -g- *fl 1 ^HH ^tb 5*13J-*l-§- %^ *1^7} S^sM ^"4. 
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£ 10a tfl^q 51 lOcfe <XAl^-*l* ^ Als^ *fl 2 ^AH>6j| £)tfr 

# ^3.^ S-^lt!: 7fl^S.olrf. 

£ H^. ^. ^^Al^ofl <£|*fH 5.^1^1-8- *1^* afl^^M 

^7fli3] ^-fr* <=>l-§-*H ^-B" 51*1^ 

51 12^ 51 11^ D 

£ 13^ W6jd| 
^ 51*1 1!: 

£ l*b £ 1H3*HH 3*IH ^^17> sM^l 2- 

^-fr H7> JM^fe 51*1 ^ ^51o"|t}. 

51 15^ £ M^lil ^-B- ^MS €^>^ 51 Al 

51 16^ 51 15^1 51*m ^3 ^-fi- sj-ol^ D Jf* SN|3i=°14. 

51 17^ ^-B- 4°1S 4^1 €^ ^51o]t4. 

■fr 51*1 ^£o]rf. 

51 19fe €*1<*H ^ S.*l^l» 51*ltb 7fl^51^tq-. 

51 20^8: TFT 7l^ 7^S.°]-Qr. 

51 2l£r «|3*J*HH ^tt ^^^B] 7fl^51°14. 

5i 22^ ^*hh s*i#*i-g- *m £ ^^1* 

51AltV 7fl^£olx^.. 
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<24> S^l^l-g- ^M, ^1^1 *113E: ^ ^ 5*1 ^rtb 7 A^, * 

H>) SAl^HAi *Hr31 ^JELtt ^ fl^ ^ £ ^^-^ ^ A l 

^ 5*1 f7M?l 5*l#*l-g- o)°\ ^ ^ ^ 5*1 7 A 

<25> <gtiV^ ^5*13r*l (Liquid Crystal Display device, LCD)^ ^(Liquid 

Crystal, LC) SLS. ^^.» t^#3H fb4- 

<26> v]^^ «r*| 6,380,998 S. "LCD device having a back light" oflfe H^'Sl ^ 
^5*l#*l£} 7flA]£l<>l ^5*1#*1^ LCD ^(Liquid Crystal Display 

panel) ^ LCD sfl^l ^-i- ^*Hr W^S^K light supplying device)* ^-2-3. tr 
^ ^.jg.^.^]^ <g«].^_o^ "^el-olE c^^lrel (back light assembly) "^3- Ir^^r- 

<27> LCD 3fi^£: s&s. *}^2L$= 2 7^ 3H\ ^ ^ sfl 7l*l (Tape 

Carrier Package, TCP)* 2^ ^ ^ ^ 

(pixel electrode) °)5L, ^(common electrode)*^. $r&. 
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^(Thin Film Transistor, TFT)7 r 
■2S> ^ (Liquid Crystal)^ €^ ^ €^ A >°H 7fl^^rf. 

7>tr^. 

<30> ^^S^l^l* ^^Rr^ W^^l^r LCD sfl 1 !^ *fl*13 

<H LCD ^«\] ofl^ofl ^ ^*V4. O.S., ^^*l*r 

tW ^e^B^Ccolor filter)* *r-8-*Hfe *r fl^- 

<3i> *S)>§5.Al#*l» LCD 2)m ^ 2-^ ^JL*>i=r. 

<32> LCD 3xfl^-€r ^^tb ^7H«?1 ^^H nfl^ofl ^ 

^ j=ofl cq^cc] jl^.^ LCD sfl^ afl^ ^ sa^r. ^H^^lfe ^ ^ £ 

<33> ofll- 1-^, ^#^°H €-2-«r %-i ^5L(lamp) °1$H 

, W £r3L» ^^lfe 5lW(Light Guided Panel, LGP) ^ 

^-aV ^ ^^-*>7l ^ a] S (optical sheet)* US ^4. ^^lfe — 

#eflo]» fl-sfl^ cH 1 W ^1^7} ^>-§-s]Jl ^i=f. 
<34> zi&m-, ^^s-eiioHi ^ 4^ uflsi A]E» AV^rHr -b^H 
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<35> v]-^^^ *f| 6,356,389 "Subwave length optical microstructure light 

collimating films''^ ^5-^91 **t *1S*1 5L*q# AlJ=(prism sheet)7> 7flAl£M 
^ A ]e^ ^-a>^ ^Jf» LCD sfl^ ^AS S.o> ^ W. 

<36> y}Tg ( PltM^ ^ *fl 6,354,709 Jl "Optical film"^ J£ 2* ^-2:^, 

X\]s^ %£\ <^^-» LCD *fl^ 5>PM#, ^3 Wfc LCD sfl 1 ! £^ 

<37> o}^, = AlM.-^ ^-a>^ ^-f, LCD *fl^3. ^-ol ^#sq*| LCD 

<38> nJ-^H, £ ^tg-g- ^ §-*fl^ #<&t!; ^^-S.^, •& *H 1 "3- 

<39> £ ^-tg^ ^ 2 ^ ^ ^tb ^ #°1 ^ 

< 40 > g. *n 3 % ^ skh ^ 

<4i> oi«q. ^ *q l ^-m*>7l €■ *fl l ^^s^b] 
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£^}7l 3*11, # *fl£|*! *ll 2 A 2 *fl^ 5L^m S^l^l-g- 

<42> ^ 2 ^-^-1: ^-^V7l ^"aH, *^^r *H 1 *0 1 ^ 

^ *ll 1 *ll 2 #^-» £xr sMS«3 ^ 

^ ^ o. 2}. 0 i s ^1 ^^11 ^o^t}. *fl 2 ^^is. ^MEi-fr 

<43> >11 3 ^0>}7] $\-5}&\, & ^ 1 <3*H>H ^ ^ 

ol^^ S^Kr 3.*} ^ ^ ^sWc- ^S- ^Hl ti fl*l^M, *fl 1 ^ 

^JI J§-3iH?l7l ^ ^ *S.7> ^€ *fl 1 H ^ ^-71 ^ fSS <^A}^ 

&°1 ^"71 % #A>Al7l7} ^ *S ifl-M *fl 2 

<44> M. ig}-^6fl Sl§>^, % ^ ^ S^l *H 5*1 ^^31 51-^-^1 % 

<45> o]*}, 5L#-ir #S*><*| ^ ^^1 W>^tt ^ A HH1 ^tb S^l^l-g" 
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<46> <S^1^1-S- ^ A UM ^ <S*H> 

<47> £ 1^ i£t8<3} ^HH ^tf ^ 

< 48 > £ ^.ig<q ^tgoii £M €■ Sl^*>^ A B-£lfe -$-<H# 

^r. £ ^ltb -g^H A V-§-^ "*H 1 ^(first area)" ^ 2 

(second area)"^ *lm tg^fr ^ 3^*1-8- <3^5- 3 

< 49 > t«-3(||^o.S, *ll 1 3*l#*l-§- ^€ 

<50> 5E^V, ^<*IM ^^Ml AV-g-s)^ £4 (light waveguide area)"^r Si 

*1 ^1 1 ^ *H 2 4 6 H1 

<5i> o}*\ t 1 J£^JL 100, »1 2 ^^^1 J: 200 ^ # ^^Hl £• 

<52> SAl^l-l- ^ a1e(400)^ *ll 1 ^(100) ^ *fl 2 ^(200)51 ^li -fflS-fl 

*1 ^ % H^r «^^(300)<^1 *§^€^. 
< 53 > S ^Si^, W *1S(400)tt *ll 1 *M(410) ^ *fl 2 *fl^(420) 

<54> Tfl 1 *M(410)£r *11 1 % *H 1 ^(lOOH*! iHS^r #(110)-8r 

*fl 2 <^(200)°-5L £^1-71 ^tb # ^-5.(430)1- 3Hf*}. 
<55> >fl i pfl^(410)^l % ^5.(430)^ ^-(110)°] ^^fe ^ ^ °^(440)5L 

^o^SlJl, % *S.(430)^ #(110)°1 #A>sl^ % J§-5L #^(450)5. ^^m*}. 
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< 56 > s. 2^r -g- tflw ^Al^ofl ^tt % «fl*]» JS^I^ 7fl^£.^l^. 

< 57 > £ 2 » #S*Ha , ^Hr7fl^l * ^5.(430)*^ ^ <83|5. spl^. 

4^7fl^ * J§-5L(430)*^ ^ wfl*l€ tb^€ ^ 

# ^3.(430)^ 7fl^» ^7H^ ^ 

<58> J£ 3£r tflS. ^oflbfl % ^ T3fl^]» H*!^ 7^^^ 

< 59 > £ 3 ^ %V S ^ ; ^7fl^ # ^-3.(430)*^ ^ <m^r A>Z^^ ^Bfljg. «P1^4. 

% *5L(430)»£) ^ «fl*m ^-f , ^ ^E^i ^Bfls. 

<eo> <4|» ^SLAl^*!^ ^€(pixel)^ *flS^ ^BflS. ^^H, : £ 

Jf-5L(430)«^ ^ ^-i: ^4 H^Kl « ^4- ^t- iLtf Jl^JlS ^€3- 

<6i> £ H £ *fl 2 ^^(420)^: % ^-5.(430)^ ifl^MI ^fl-fl^. *fl 2 ^(420) 

A ^ 2 5H=rt}. <>H, 2 ^(420)^ *fl 2 *fl 1 ^(410)^ *fl 

1 M*!^ A 2 *fl^(420)£r ^7l<>H, *fl 2 *M(420)3 % ^ 

1-8: 1°14. 

<62> ^ 2 ffl^(420)^r % <9tK440)3. %(110H % ^£-(430)^ ^H>H 

ygXW ^ <&5m W". ^H^H, * *3. ^^-(440)5. <3a>€ %(110)^r # %^ 
(450)ofl^i SKI- SE^- *ll 2 «8 ^(200)0.3. 
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>i SE^r ^ tiU}^ SAltt 7fl^S.o]r}. 

<64> s. 4» # ^3.(430)3 ^ tfl^H 0^, 4£S * ^-S <^ 

(440)5. ^a>€ ^-(HO)^r *fl 1 ^(410)^ *fl 1 ^ ^ *)1 2 *fl^ *ll 2 % # 

^o]ofl % ^3.(430)^ ^^x) % ^S. #^(450) ^SLS. *L 

°H, 0^*111 n M (410) ^V^^^l ^-S-^r ^ ^V^M^- 

< 65 > oiufl, # ^§-5.(430)^1 ^ ^ (H tfl^, 6?ilt} €■ 01^ # ^-3. <^ 

(440)3. ^-(112)^r «^ 13^H1 4^ % ^3.(430)^ #A}£j*l ^>3L, <>l-£ 

# *33 ^-sf^c}. o]*-^ ^ fsS ^ "fl^l 

^^^7} ^^>7fl 3^ # ^-3(430)^ ^ # ^f-3 #-=P-(450) 

3 #A>^rf. 

< 6 6> g=^, # ^5.(430)2] ^ ^ o^- ^£.3 ^ *3 <a^(440)s. 

^-£r atfls % ^-3 #^-(450)3 

< 67 > £ 4» 1 (410)3} ^-£L^. 0^ ^ % ^ 

(440)3. ^Al-^ ^(llO)^ # ^§-3(430)^ % *3(430) 

<q ^o] ffolji, ^ ^(430)^1 ^ *H 0 ^(110H ^ ^§-3(430)^ ^ ^ 0 

6\) tfl^H 0^1 4£S -fr<£* ^(^r, 0fe *11 1 *fl;g(410)°lH #(110)°1 ^a}-5^c]1 

% ^>a>^), ^ ^§-3(430)3 L^r <^r«H 1>4 £°1 S^^K 

<68> W 



[*r*H 11 
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oH, 2fl 1 ^(410)3 &°]7\ * ^-3.(430)^ 3^ LS-tf. ^ ^ 

1 ^(410H *>*l*Kr JWfe *1M"*1711 ?7m4. *l 1 (410)3 £o}7} * 

^§-S.(430)3 5fl*>l L 3ltf »1 1 4*(410)^ ^^M^, * 1 

*fl^(410)£| ^ 3711 

E5 h^ ^Tg^ tflS ^H^l 3^ ^ aUM- *fl l g *ll 2 

<3^£] 7flM5.o]cK 

£ m S.*]&*\* %n ^1S(400)^ A 1 <3^(100) ^ *fl 2 <S3(200) 

^ xyo]d\] wfl^i^. 

oH, 211 1 ^^(lOO)^r % ^3 3L^*>3L, 211 2 <3^(200)£r * 

* % t^fi <^^ofl JE^Jl 110* USES. ^*|-7lS *K3L, ^ ^Sl <3<2H 

H^Jfs 210* ^HS. ^^-7lS. tW. 

# €^ ^^(110)^ S^l^l-g- %«t- aIe (400)5. ^1* 
% ^3 <3^(110)£r ^^X^l^H-H ^#3H» ^r^Kr^l 

* *13 ^(210)^ W ^m(400)^^ M-ifrfe 
<« ^ Si^(210)^m % ^ ^(HOW-H 

> * ^3 «8^(110) ^ ^ ^ (210)3 A>oH Hfl^^ 5-Al^l-g- sgrQ- A]E 

(400)^ % *<« ^(HOHH ^Sfb ^ ^sl (210)^3. ^^W. °H, 5. 
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a]^i-§- %n Aie ( 4oo)^ g «h** sm, % 

(210HH^) q-tfl^ ^ 5a tj-. 

76> S. 6^8: ■& «^ tflfi. ^A^Hl S^l^l-g- ^ 1 ^ ^ ^ *fl 

77> £ 6^: W *lS(4O0)fe *ll 1 «33(100) « *ll 2 <3<3(200) 

:78> olnfl, 1 ^^(100)^r # ^ ^(120) g ^ *1 3 <8 3(130)* iW^. *fl 

2 3(200)^: t|^M 0 l ^(220)* lW. 

c?9> *fl l <3<3(100:H1 % ^3 ^^(120)^r W *1M(400)* W 

^ ^*Kr ^^o]rf. <m» # ^ ^^(120)^1^ 

^(100)^11 * *^ ^(130)^ * <g«J(120)4M ^ 

<80> xQ 2 <g^|(200Hl 5L^€ 3^t3H <33(220)£r % ^(130)^ ^H}^ 

<i^o] a^ai-a- a] e (4oo)i- ^#^H 3^ ^^l**. 

<8i> % ^ <g^(i30) t]i#3H ^^(220)^ A}*H wfl^l^ S^l^l-g- ^ X\ 

E(400)^ tli*3H (220)^-3.^ % ^^(130)^ °^}^ 2\^-€r # 

^ *1M(400)* 7\H # *I3 ^^(130)^-3.^ 
<3#£ ^ ^ ntflS. ^#3H ^^(220)^-5. #^4. 

<82> <5.Al^l^- ^ ^ j ^A]0fl> 
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£ 7<*fl S^l^l-g- W ^1^.(400)^ 5L 5<% £°1 ^ ^ <3 

» 

3(110) £ % *13 ^(210)^ a>oH ^AiSj^uj-, £ 6^1 51*1 € % *M 

<8^(130) ^ ^#3H <3^(220)£| A>o]6il ufl^l^ ^ ^t|-. 

£ 7^- ^-S^, SAl^l-g- a]e(400)^ 41 1 ^(460) ^ 41 2 xifl^(470) 

3. 

41 1 "fl^(460)£r % #5.(465) ^ S°l* #*Kr 

(cladding;467)^r iWte sH^r}-. 6\* t *4 -fr 5=^3: 460* 

Jfo^lS. tb^. 3L5lH(467)^r % *3.(465)7> ^Jl #7fl* 

41*1*1*. SE«. i3.3l^(467)£ 41 1 M** SHr^K *VB*I*MI ^Hr^ *^ 
o. ^ a (460)^1 ^<^lr 1^*H, = (460)3 3^ (467>8: ^ 

*||*| gth o]T41 f M-fr *MH(460)fe a]e ^14 *|*W8 ^^S. till 

oh, 41 1 ^(460)* 3^11^(467)^ i-Bi^^^i^vsm^i^m 

(polymethlymethacrylate: PMMA) 411 ^*1 , (polycarbonate) ^r*l « ^ 

c§ ^ s}q.jL ^€ ^ 5^. °H, 3^(467)^ ^ * ^>7> -g-oltV #2141 
^pflBl-o>3.1^1olS(polyraethlymethacrylate: PMMA) 411 . #3*Niifl 0 lS. 
(polycarbonate) *W «W*rtf. 

7 > £ 8^- £ 7 ^ C Jf* ^-rfl£o]rl-. SL 8* ^*V^ f H(460)*3 3.31 

*3(467)#£ ^ ^#41(468)^11 3«H °H, ^#4l(468)fe 3*Md 0 l 
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3^4 = <S^>7l- S^€4. ^4^1(468)^ 3^(467)4 S5L444, 3.^^ 

(467)4 3^^(467)01 ^S\^ -id^i^L &4. 

o H> 4^ 7 flo, 4oli(460)#5l f^** £ 2*11 £.43 44 ^o] 

#44, £ 3011 44 

*fl 2 ^(470)^ 4ol5L(460)4 *fl 1 ^ ^ 2 £"3 

, 38" *3-(465)4 iflJHI *H^t*. 4^4*W1 *fl 2 ^4(470)^- % ^(465)^] *fl4 
& ^-7} o]ji t 2 Mtr^r H4. 

o]^ ^ ^ &4#4-§- #4 4^.(400)1- 4^1^(460)^ 

*ll 1 ^(100)414 ^ ^ 2 *8 3(200) £4 



«i> M. ^4 4^(400)7} £ 5°11 5=4 € 44 £o] % c$<$ 

(110) g * 44 <8 3(210)4 A>oH *J]*|« . * ^ <83(H0)4H iMfc 

2^ ^ o. ^01^(460)3. 4^4 ojAv^cf. ^oib(46o)s 

-fi- sj-ol^(460)^l 34^(467)4 vfl^Jl3. J fBl #44^4 % 44 oJ4(210)O-3. £ 
^. ^t*. oH, ^ o. 5(.ols(460)S.Y^ #44^f ^ 3"8-fr 401^(460)4 
^ofl 444 ^-av si^r £-8 ^cflS. # 44 ( 2io)o.S £4 €4. 
<92> <s.4#4-§- ^ 4^4 ^1 2 €^H> 

<93> &4 £ 7 ^ E 8t ^S44 -M^tb <54#4-§- #4 4^4 *ll 1 <^H>°fl 

- 4^7114 ^-fi- 4oiH(460)» -#3L ^#44 43^4 ^#-§- ^ S4#4-8- ^ 
4- £4 Ajif ^o] H444 5A4-. <S4#4-§- #4 4^4 ^ 2 ^4 



(waveguide) ^3:4. 
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<95> £ 9» W ^M(400)^r *ll 1 *fl€(482) ^ *1] 2 ^(484) 

5. 

<96> *f| l r.fl^(482)^ ^^3)1 f?|olE ^o.^, % #sL(483)« 3Hr # 3£3X}- 

Eo-|t^-. o]^, % f^o]Eo)l 4821- ^-^^>7]S 

<97> olxifl, ^- £3} ^-EflolE( 48 2)^ ^^p(l^^^-ol.3.%5flom(PMMA) ^11 *r*l, #3 

^KfiL^HH 7^ ^l^rf. % #eHo]E(482)^ *l] 1 % SHr^. 

< 98 > ^- #eflo]E(4 82 )^ 3^*11 ^-g-^S., %^A>^(482a), 

(482a)2l- p>^^^ ^-#^>^(482b) ^ ^Al-^(482a);4- %%^U82b)^ ^^Kir ^ 

^ 7 fl^ #^(482c)JL5. 

<99> ojitfl, # ^5.(483)^ ^-^A>^(482a) ^ %#^(482b)^: £4*V£r 7fl^^rf. % 

*J5L(483)tt # ^ #5flole( 48 2)ofl ^7fl7> ©H , if * ^(483)^ ^ 

^«^r £ 2«fl JE^m w>^- £o] aJ-z}-^ tifl<i^ ^7]^, £ 3^1 ^ ^ol 

<ioo> £ 10a S. lOc^r <a^l^l-§- aIh^ *f| 2 ^tb 

^ ^S-^l 7fl^H^14. 




1020020071660 *3 °^> : 2002/12/11 

<ioi> 3E. 10a tfl^l S- 10c» ^^^(482a) g ^#AVS (482bH >H ^ *S 

(483)^ ^ « W * ^ S^*. 

^•^A>^(482a) g %#A>^(482b)^ A>olcfl isfl^Kr % ^f-3.(483)<Mfe- €7l^-, a>z}- 
7]^- ^ tfaq- 71^ ^ *H*-l-7fl ^ 5^. ^ 

(483)* Tfl *H*m ^-f , % ^S(483)S. Hfl#€ ^-ir , 4^ ^ ^ 

^7fl^ °}&*}<*\ ^ o. ^ o. 5^]^ ^^£o]4. £ 12^ £ 

11^1 D ^ ^ ^-tflsolrf. 
<104> £ 11 £^ £ 12» ^-S^, ^(490)^ 5I<H» ^ % ^§-3.(465) ^ 

3.^(467)^ #ul *ll 1 ^7fl^ 2j-oia(460)S o^o^c}.. 

-fr sM = (460)^ l ^(469a) ^ *)1 1 ^(469a)^ v}^^ *H 2 ^(469b)» 

<105> S. 13£- <^^HH1 ^sJH ^-a-fr 3M3-fr 4^ 

<i06> s. 134- ^-S^, ^7fl^ M-R- s}-°lS(460)^ ^ 

3#€*=h z)- ^ Bj.olH(460)^ 3#£}3r ^Mfe *°1> ^ 
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AK500) *4 ^^1(468)7} WtlM d H> Q*t *(468)fe 3*« 

L07> 3E. 14^ M^li^ 4*iH 33*Ml7> 513L€ ^-fr ^olsofl se r}= 

108> 5L im %3z$m, $ SMI (468)7} =M = (460H*r ^^(468)7> 

s.s.$*\ ^ E 4€- ^-R- 4^1^.(460)7]- ^1 iS-^^S. ufl^4. 

o]<4 ^ i^SM ^7fl^ ^-H- 4°lS(460)»^r ^ 

€ 3M3-rr 4°1S t}*(490)°l ^la^. oH, ^ -fr ^ols r^(490)-$r *<S-fr =M 
^(460)4 ^^tb *0 1 

ci09> sM = 4^(490)* ^« ^ 4^(460)4 ^ 

g ^.fr 4olH(460)4 ^ ^#^r z}*} W «fl<il^ #51^ y A^^ * 

<no> S. 15*r £ «^ ^AHofl ^-B- 4°1H £T&*Rr 43* S-A] 

*v ^siom. s. 16^- £ i5<=fl s^m fl-a-fr 4°1^ 41:4 D Jf* SN^l 

4. £ 17^ 33 4°lS 4^1 
<m> £ 15« *43-fr 4*1 S- 4^(490)£: # 4€- 4*H 

3g^o g s*l ^ ^ls(4oo)7V *iis€4. 

<112> £ 16 £^ £ 17* ^-S^m, SAl^l-g- ^ a]e(400)^ *fl 2 ^<=1 L3- 

4. *ll 2 z^l L^r ^-fr 4°lH(460)4 S<H *l#o] W ^131, fl-a-fr 4°lS(460)4 
^-S 0 4 4^5- <y4* 4, <^4"4 2>°fl 4*H -&#€4. 
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<113> 



w 



2] 



<n4> oinfl, sAi^i-g- %n Aim (400)^ xi 2 l*i ^ ^ ^-f^m s^i^i-s- 

^ ^1^(400)^ ^7]l7> ^7>3<H ^Xl^Sl ^7} ^7>€ ^ 5*^. 

SAl^l-g- ^-tj- Ale(400)^ ^1 2 l ol uj^. , ^-o] SAl^l-g- ^ a] 

J=(400)£| 3.511^ iflJMM ti>A]-5l^ e^«H a^o] ^s]^- S tHfr Jg-X|$ 

<H5> xtfeH, S-Al^l-g- ^ AIM (400)^1 XI 2 L^r Al^-^o]^ -^-i: ^ 

*}X1 »V^^. 
<116> £ 18^r ^- ^T^S] ^Alaflofl o^^>0^ SAl^l-^-g- A]E^ t£«-^- o|*}*}-b ^ 

■ir JEAltb 

<U7> £ 18-i: ^S*}^ , 5. 15^1 £Al^ ^o] sx ^(490)^ 

SAl^l-§- ^-S}- a]e(400)^ Sl 15^1 SAl^ ^-o] xl 1 ^(469a) ^ ^ 

t^H ^#7)1 XI 3 #Jf(469c)» XI 3 ^(469c)^ ^ 

^o\)*\ 7]^7\) 7>^-^rf. 7^^711 *ll 3 ^(469c) SE^- XI 1 #^-(469a)» 7> 

^*}7l ^H, ^-g-fr ^M^- T=m(490)3.-*fBj SA]^l-g- ^-«v a]e(4oo)» ^ 
XI 3 ^(469c) SEfe XI 1 (469a)^r ^^4. 
<H8> ol^V, SAl^l-g- ^ a]hs. ^ SA]^1^ ^Al^s.^ ^"S^l- 

<ii9> 5. I9^r ^- -^AHofl 3EAl^l» SAl^r 7^^!^-. 
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*(650) ^ 5*l#*l-8- AlM(400)» X^l^l* ^1S(400)^ 

^ej-olM ^1(610) ^ 3L*1 ^(650)^ *8^^=h 

ifll^im #*l(610)Sr «H^HS ^1:3(613), 5.^(614), ^>^(615) 
^ %«|- a]e s.( 6 16)» S^tf. 

eaxr 6)^ei(6l3)fe 5^(611) ^ ^31(612)51 ^€*=K ^S(612)^ 

^ S o]^. ^(611)^ <« = (612)4H *AH3-o.S ^Stb tfW** 

£%^r(614)^r ^H. ^^(611)^ ^(612)«lH ^ ^^r 1 }. 

£L**(614)* 41 71 3£fe 3*13*11 <8** #tth H^^r(614)^ « = (612)4| 

^ *^«r *(612a)4 *3 * ^ ^ € ^ 

^ ^ 5L%#(614)£- <8 = (612)SLJM #(612a)^ * 3^ *S* ^ 

^ ^^Al^cf. £##(614)<*IH ^1 SL^S. 614a* ^ 

*>7"|5. 

i*UW615)* £^^(614)^1 Hfl*!^. SVA>*(615)* S.^*(614)^ ^ 

o.^ ^--i- £**(614) ^SLsL ^>*(615)«^ 3*M ^^(612) 
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<125> ^ Alm^(616)^ 51^(614)3 wfl*]^, £^-^(614)^.5.^-^ #A>^ 

TOl4a)2l %n ^S.^ 7^1^. o]-s>, ^ X\ e * (616)3^ #A}£ 
31 616a» -^*>7l5L ^4. 

<126> ^ X|Efl.(616)fe nfl-f 4^ ^ AlE^.(616)fe 

5L^#(614)4M # A >^ #(614a)* # A >^ ^ 

flS- ^ 
<i27> o]<q. ^-jr £±r ^tq-olE #*1(610)<*1)*I ^r^tlr %(612a)^l *l*3*Rr 

-^(650)01 -i*m^h 

<128> £ igofl s.x\& £A] 0.^(650)^ *H TFT 71^(620), 7^(630) , TFT 

71^(620)4 7]^(630)£) A}°H *fl*l^ 3| 3(640) ^ ^ SL^(645)S. nHfr 

<129> £ 20^ ^111 3"$ TFT 7l^ 7fl^£o]tq-. 

<130> 5. 20* ^SpS, TFT 7l^r(620)^r *ll 1 ^ 71^(621), ^ 

(622), Tfloim eKl(627), eflolBl ef<?l(628) ^ Sj-i ^(629)* 
<131> a(| l ^ 7l^(621)^m ^BflS. ^ 1=^*1^(622)7} yfl^l^r}. ^ 

e^^^b)(622)^ TflolE ^(623), *fl^(625), #^"(624) ^ = 3] Si ^ 

(626)* i^-tb 1 ^. 

<132> TiHS €^"(623)^]^- 7flo] e 5} <?] (627)^1 ^^S]Jl, ^^-(624)^1^ 

21-^(628)^1 ^^^r}. 
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<133> 4 wvnu e ^1^(622)^ E.31<?1 #^-(626)41^ 5^ #^-(629)°l 

^ 3=^*1^(622)^ 4iH«^ tifl<a^ €^-(629) 3*1 4)3=3^ ^ 

3. yfl^m^-. 4lM^i wfl<l^: ^ sMi #^-(629)£r ^*>^i 91^ 
1-^ SE^r ^ ^ 
<134> £ 2l£r £• ^3 ^ 33*^1 7l*^l 7fl^£olrf. 

<135> ^ 21^- 7l4(630)^r ^ 2 ^ 714(631), ^5^(632) g 

W ^^"(633) *§^€t=K 
<136> 2 ^ 714(631)^ £ 2041 3cA]^ *fl 1 ^ 71^(621)21- *}^iL^r tifl*|« £ 

€3^(632) ^ ^ 3^-(633)°l 
<137> ^&l^t](632)^ *fl 2 ^ 714(631) ^ *ll 1 *f-*% 714(621)^ ^41 

€3^(632)^ t^-A] 232^, 33*3 £ Ir-f- ^3^3. ^ 

^341 ^ 4^ 3* *sh*H, ^am^m «H*4I ^ 

<138> ^ ^(633)^: 5&3^bK632)7> *fl 2 Jf-tg 714(631)41 ^3^41 ^ 

W ^(631)£- 91^ aVS}- SE^ o}<£ ^ lr^°l ^S. A> 

<139> ^(640)^- £ 20*11 5=*1€ TFT 714(620) ^ 55. 2141 €3^3 714(630) 

o] a}oH tifl^mt)-. ^(640)£r TFT 714(620)41 ^€ ^ ^(629) ^ € 
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7l #(630)4 ^(633)^1 4 6 11 #31^ 4?14 # 

140> oH, ^(633)4fe ^^tb 4?13 ^^^1 Sl7}^o.5L, ofl^( 64 0)^ ^M- 

-§•-£• 2:^*>7l ^tSfHfe- 3^ £^"(629)4 ^17>£)^ 3^^. 
:i4i> tt^, £ 194 t 1 * 5Lfr(645)£- *14|S|a7l«:(646) « *M 

*1(647)* aW^-. ^14|aqS7l*(646)* ^ *M ; fr*10 1 l£ x l)4'M 
Al^s. S^l^H ^ ^JIS. ^ W. ^1*1(647)^ 

^o]xQ6\] oi^|flS7l*(646)4-H ^ A Stb ^ TFT 71^(620)^1 ^ 

^B] (622)4 

<W2> £. 19» S*l #*|-g- %n a!e(400)^ ^Bl-olM ^1(610)^1 JE^ 

#(614)4*1 #*>€ #(614a)°l *i*8^ 33. #4 
<143> SAl^l-g- ^ Al3=(400)^ &*\ #4*\7\) *W ^ ^ 

<144> H 22xr ^ ^ <M*144 ^tb 5*1 ^ ^ 5^ #31 « 

<145> £ 22» ^-S^, 5*1#*14- W *l3=(400)» TM§*Rr A ^-fr 3*MH(460) 

*r £ 204 ^*1€ 4 ^^-(629)4 ^tfl^ tfl-g-^. ^^^S, £**(614)^S. 

^-Bl ^-(614a)^r ^-S-fr 4°1 = (460)£| % *5L(465)3. <gA}€ ^31^(467) 

<q ifl^4*i ^V^^^i 3*1 -B-^(650)^- ^V^^. 
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<146> olifl, JLX\ -fr*(650)* *^>« ^ -fr*(650)<* "flM^ W B 

4 *d^(629)Jl5L *Mi ^(629)<L3. ^ ^ ^(629) 

w ^-(633) A>oH 343 €*|*H *fl£°l *I3(640)* 

* €^^(632)« A>-g-^ - o. S olofl 4^ A>-g-^fe Jit)- ^ 

flSL* ^ 31*3 ^^M" *r $l7fl 

<i47> s. 23^ # 4« ^*H4I ^tt a*l#*l-8- ^ 7 A 

<148> o]^- W ^m(400)^ X*l -fr^ (650)^ ^ 

*11 ^ 5£4- S^l^l* W ^m(400)^ SM 

<149> XX| -frtf (650)3 ^ofl ^€ SAl^l* AlE(400)^ £**(614).°S*- 

n **1 -fi-^(650)3 tij 5g (640) « £3*3* *V**K*1 te-^S 

3L^M ^ 3^(699)<>1 A>-g-x>^ fe^S. ^€ ^-f ^ *W 

<H f-^-i- 3711 

<150> a^l^l-g- %n A]^(400)fe S>\^-%(699)^ ^^-^(699)^1 

S7fl ^Ai^ife se*. sai^i^ si^-iM^ x*l**H 
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^ 3.711 ^HWlfe "t^l SHr^h 

<i52> * ^^H^ * ^ AH1 * 
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l] 

4| i <83.e.sJM 41 2 ^^-fi-s a**M #7l 41 l m 41 2 

a>oh 4i2.fl*| ^ * £4 <$q*\) A l ^ * *s?> «§#€ 41 l *fl 

^-71 * J§.S.i| fl^s -»7l #7l * *:M 

I^T 1 * 2] 

% jf-s.*^ ^ »m *w ^ ^ a^i^i-s- ^-^i- 

3] 

41 1 1M1 Sfl*W. *7l 41 1 #71 41 2 *»JLt* S ^"i: 

I^T 1 * 4] 

41 3 1H1 5ft*H. #71 41 2 #€«r^ 1 °J 3* W 
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5] 

A 1 ^1 Sl^H, #71 * *Q 1 #71 ^ 1 #71 % 

^f-S-Sl S-o] yo]jL t % 7 ] % ^Jf-^Al #71 * *sL3l tfl^-S. SW^Ife #71 % 

W 

si ifl^Mi <a*m #71 ^hsl i ^ ^1-3^1 % tanQ °i 

6] 

*ll 1 ^1 Si^H. #71 * 1 # ^^W^, #71 *1 2 #7l ^8" 
I^T 1 * 7] 

*ii i sa^, # 7 i *n i * *m <a^oiji f ^-7i a 2 #71 ^ 

<%<*{*\}*\ ^Bl ^ *§#°1 Cl^^ol Cl^Sllol cgOEjol J^iLS. ^ 

8] 

^11 1 *W<H, #71 211 1 "H-B- #71 * 3°Ucore) ^ #7l 

#*Hr 3.W (cladding)^: il^Rr *K**H*I #^-R- 4°!^^ #7l =L3l*3°l #S 

^ ^as. x*l w 
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(polymethlymethacrylate: PMMA) *|« , (polycarbonate) ^1 « ^ 

10] 

all 8 ^1 SWi, -*7l sMa*£ 3*MH ^ 3* 

ill 

12] 

all 11 SflWI. ^1 * ^S.^ *7l*. ^71^, A>Zt7l^, ^71^-O.S. ^ 

13] 

all 1 all 1 ^ ^ W ^ 1 "Wife ^1 2 W» ^ 

o 1S .^ 5£*3* #2. i*** - 

^71 all 1 ^^114 *fl 2 SMS ^-71 *^-fr tUM; IfJiS 
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i4] 

* 13 fl^W, -*7l ^8-9 -B- 4^ ^44* #7l *-S-fr 

[^Jt 1 * 15] 

*ll 13 ^ Sa^-H, #71 3M3tt- 1*** ^*Rr #31^7 #7l ^"fr 4°1 

srs.2l ^ ^*ol #Z}- tifl'i-g; ^S.^- #7] ^-fr «fl*l*Hr 3 ^ 

16] 

*ll 13 *M 9X°]*\, #7] *M5- 4«* *-$*Rs- #31^r ^-fr 

[^^J- 17] 

*11 13 ^1 Sl^H, -*7l %^-?r 43:*Kr #3HH, #7l ^-fr^l 

^l#ol WolJi, #71 ^o}sro] ^Jf^ SJ*>3fe % « ^71 ^-ft * 

f^s}^ ^ ^ol o]^fe AWZM 01a 

#71 2 *H^r #71 ^-fr iflJf-3. «a^>€ #71 ^*1 1 $ ^l^fe^l 

^Att % ^> ^oi^i -sSr o]#oj ^oii- ^io S ^ &*l#*l-8- 
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[3^8- 181 

*ii 13 sa°H, ^-g-fr ^ms. ^#*Hr ^ *^ 

19] 

71 fltfr ^ ^7} ^€ * 1 *fl^ £ -8-71 # <^>^ ^71 §KV # 

7l # fSS^Ei #A>Al7l7l ^«fl^, ^-71 # ^S. *fl£|*l *H 2 

13^8" 20] 

19 ^1 Sa^i, ^-71 z\] 1 nfl^ 5ioKcore) ^ 3.31^ (cladding)^: 5L%-§H 
21] 

*ll 19 Sa^l. ^71 1 nfl^^r #31, #7l ^ 

46-31 
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13^8- 22] 

4 19 *4 5^*1, #7l * ^5L^r «7l*. Wl*. 4^71 

#^ nfo S «.E] tg#,§- ^ ^H)-^ *Hs- a*l#*l. 

231 

A 19 SAl -fr^ ^ 1 71^1 ^7fl7> HM- 

3*. #71 «m S^^liB]*^^ ^ ?17> ^ S^Hr 

TFT 7]%, *f| 2 7l*«fl #71 n>^^ €^3, ^7l *ll 2 7]# 

W^^hl: 7m ^ ^"71 TFT 71^ ^e^Bl 7^ a>°H 

#7l % ^sL^T #71 ^ ^3 3*H tfl-g-^H ^°-3. 

WJt 1 * 24] 

19 ^1 #71 *liMr #71 *fl 1 ^ *fl 2 <8«^ A\o}6\] tifl^l 

^-i- -sHs- S*l#*l. 
[^T 1 * 25] 

A 19 ^1 5^1, #71 %n AlS^ #71 *ll 2 <8«W #71 *fl 1 ^4 4fiS.$l 

*1 3te *ll 3 ^8-2-3. ^ 3L*1#*1. 
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